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1 

mm i ] ft i 

MfciJ 




Cfcl»K MtJ, Hi , AK Si, P, Ga, Gc. 
Cd, Sc, Mg, SnXUZnSSU A, B, C, 

^»£*u r i , r j , r 3 &#r< *-n-?n& 

Si-, -XQW, -QW, -WXttfcJMSFffc^u, X 
tt. K*^, fljfSK^. U-Vm?. U>K-T, ^ 
miiC 1 ?. ■fe>>IB : ^ CR S R 6 (fcfc'U R 5 &t*R 

• tt, ^n^nsn^n, tK*m^, 7ju*jhs, 7'j- 

JHXIi7 7KJHT»D, R 5 R e tVXJMVtf- 
;p»*Tfc«fcK ) . Xtt7x"l/>3I^L, Qtl, 
XtWWife^S (U>*-) WU-OH, -O 

" , -SH, - S , -CO2 H, -COi " , -OC 
H2 CO: H. -OCHi CO2 * . -PO* 1 - , - 
POs- , -SO3-, -SO2- , -SO2 CI. - 
SO* 2 - . -NH2 , -NHR T , -NR' R» 
Xft-N (+) R 10 R 11 R 11 (fc£U R 7 ~R ll te, 

*tt-pnsa&i: Ci -Ciocdt^^s, c 6 ~c 

5. ) T&D, k, 1, mSl^nll -tn-^nfflfilr 0 
~4<©Mt**U Ytt, Acy>IET, -OR ]J Xfi 

MM 2] M*flSlE«coa^«M^3lt*^W« 

MM3] MMiKtttott^mi^fiaiiTm^n 

MM4] M3M3iB«c[)m$nfe£«A«m« 

MM 5] £ttA«4Mt«t|rLB. ffifcXtt*^** 

3 XteHtM 4 
MM 6] AB«i»ttrrft^n««5lS«toHX. 



(2) ft&8¥4-3 4 44 6 4 

2 

MM 8] %9V*?Ytt*i)zl%9V*3 L YX\t-# 
0*9 U^T H~Cdb<&SffM 6 

MM9] CTP, GTP, 

TTP, UTP, d AT P, dCTP, dGTP, dT 
TP, dUTP, ddATP, ddCTP, ddGT 
P, ddTTP, ddUTPXtt^n6©»J»#tf*5 

[0001] 

[0 0 0 2] 

mm-* 4 ^©a*^ tcioTfe^$nfc4 ««w v 

a? ft) , «7^D^7-> (ft) , lfi5RtB«H87^Dx7 

r> (i») . x)V*>{tmy$n^T-> (ft) 
x^y^, uyuoA, mm, mm. ft. *a 

^Dv7~X 7>>l^r.7A, #K^7A, 7^v") 
A, ->U3>- *Tfttf#«7*n^7->J&*flhfc*7* 
TUttfliftSttfc (ThePhthalocyani 
n e s 1:1 2 7,1 9 8 3), 
[0 0 0 3] 7*D^7^>Wia*©feffi&$r 

4, 1 6 0, 6 4 5^18, 19 3,- 9 

8 3^«, USfctfJM, 2 2 0, 4 5 0^i, U 
S*tf3M. 2 3 3, 4 0 2m UStt«r»4, 2 
3 5, 8 6 9^«, USWHFSB4, 2 5 6, 8 3 4# 
fcft, US^^m4, 2 7 7, 4 3 7^*8, USWW 
84, 3 1 8, 7 0 7^«, US^J&4, 4 8 3, 

9 2 9^*. USftiWM. 5 4 0 f 6 6 0¥^ 
US^4, 5 4 0, 6 7 0«ii. US*ITI4, 
5 6 0, 5 3 4^£H8, USftf*|&4, 6 5 0, 7 7 0 

40 USttflf»4. 6 5 6, 1 2 9^«, US# 

«F*4. 6 5 9, 6 7 6*&«) . 

[0 0 0 4] £fc, 7^nx7->^(i, fc*Wt<m 

^«f*T«ttCtUT«ffl3nT^-5 CBul 1. Che 
m. Soc. Jpn. S&56£, 2 9 6 5-2 9 6 8K 
(1983),^|g56#, 2267-2271^(1 
9 8 3).[^fg57#, 5 8 7 - 5 8 81 (1 9 8 
4),N£57#, 3 0 0 9 - 3 0 1 0 1 (198 

4) , n% 5 8#, 1 2 9 9 - 1 3 0 3H (198 

5) ) . ©SH. ^^y-;UtiiB^t:7jc*i:©*Hfc*c7> 
50 ^^S^CD«»tUT«fe7^Dv7->=&ffl^T, 
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(3) 



*IM¥4-3 4 4 4 6 4 



3 



4 



[0 0 0 5] ^^T*fe«J«^t^^»^*»^j£ 




fe, ^MfMflEiitfS^t^T^SCT^feftW CflS2*, Mlt H* , AU Si, P, Ga, Ge, 

iDt»ff^T«ffl$na±5(CftoT*WS. £<» i0 Cd, Sc. Mg. SnXttZnS/TU A, B, C, 

Ikaline pho'spha ta-se) t4-^ ' 8t 77>S3, tTn-;HR» < = ^7*/- 
Jl/7A^U7xU;l^X7x-b (4 -m e thylu < Vf7^-^HXttK7^- 

mbellifcrylphospha t=e) / - '^SR^U R 1 . R 1 , R* &tfR< f£, ^n^n& 

^£ hv^~t? (tf-galactosidas e) £ r ' ; -XQW, -QW, -WXtezK^JSB 1 U X 

4-^^;U^A^U7x'J)P-D-^^^>tr^/vH i ii, l**!!^ $*IS^, -f^EH^ U>GH% ^ 
(4 -me t hy 1 umbc 1 1 I f er yl-D-g ' ' ^f^>Hf, CR 5 R« (fc£U R s &tfR 
alactopyranos i : d te)- / H#Wtf©/* . ( fct ■fcn-maftl";:. 7;P*^». 7'J- 

-t^y^ (horse radish pero JU£X&7^*JU&T& 0, R s R e tbT^n 
xidasc) £'p-kFn*->7x-^M (p-h ifl ;H**Tt>J:^. ) > Xtt7i-1/>IS*1; 4 QJi, 
ydroxyphenyl acetic acid) ' X tVf<D&&& 0) £^ U Wte-OH, -O 

$SW*»3, 0' 1B MT&£. " , -SH, -S- . -Cd H, -CO: ' . -OC 

u^L/*ffl«a*$stitf«t5tUTt>^ritrs*)ie h* co 2 h, -och 2 coi - ; -po< 2 - , - 

ft©»W»ttfcttlR|!L*t*5.' POs- , -SOj", SOr , -SO: CI. -SOi 

[0006] mi&, mzfti,r-iit : r v ' 2 - , -NHj , -NHR T , — N R B R* X\t- 

Vi»*tt**t:7^ny7=>*ftffl^ftlt*3ftt«*a - -N (+) R 10 R 11 R 11 OWKU R 7 -R 11 ^ *tt^ 
nfc (WOfttmS 8X0 4 7 7 7^&«; WOfcft#-^ ■-- " : 'na£K Ci -Cio©7;i/^;PS, C< -Ci2©7 
9 0/0 2 7 4 7^ ^H¥l-23 3 2 22^ : " U-^SXfiCs ; -Ci:©7^^ ) 
ft) . ' : : ' - f v n - ' T*0v k, 1 . m&tf n te, ^n^tlffiftiC 0 ~ 4 <D 

[0 0 0 7] ' • s ' ' - - ' 30 «»£^U Y\*i AD^^f, -OR 1J Xtt-NR 

[%w*ifeL<fc5tr&a*Hr ta^ 7^ny7^ i s (fc«u R^atfR^tt. *n^na&r:;-** 

>tttt#*R0»K::*£&Q (0, 0)' MH»#6 6 5: ' <: J Jfrfc&ff«l£#T&t>C0TfcoT&<fc^7;t'* 
-6 8 0 nm0ft*l:*9t, 6 6 0 hm&T£>ifcfi# 1 «*tt«fcX£#*SfctoT*o-tfc £^7 ^ 

x\*mmt\twh\ztb*M^' 6 6 0 nmOT^ies s, ^ftftJu^ts^asoTfeii^uM 

g«tt5. - 1 - (4) (3) ■■©*||$nfct'W**%R*^WT* 

[0 0 0 9] KH B 

[ii£j»ftt*fti&©^a] *»W»TtE (1) - (5) ttttXtt^V^KTfc' 

(9) trBIT^t>£0T*^ o 1"^^, (1) fl:2 ^iffi (3) Xtt (4) WfcC*. 

{{£2] 1 ' : ■ (6) «£R)WI«T**±i2 C5) ©Ki. 



(7) tt#^y^n-7"JHfl[frT*4±iE (5) 

(8) ^^l/^-^H^Urf^^^^HX^'J^^ 



50 .U*^KT*S±IB (5) <OttH. 
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(9) FtfA TP, CTP, GTP, TT 

P. UTP, d ATP, dCTP, dGTP, d T T 
P, dUTP, ddATP, ddCTP, ddGTP, 
ddTTP. d d UT Pxii^-TLbWWW^ cr<b-&-hrtE 

(5) num. 

[0 0 10] *5fi9!(Oft2«)ft^*tC45tiT. R l -R< 

x^;HI, ynejH, scc-yne^ 

jpx^jl/g, l -^xxjpx^g, 3-7i-J^n 

tn *?-;Hk x^;v&, ^n^, 7?)i&> ^ 
^v^s* 

o , a fc ©t * o r £ n -> ■-. 

;i/->'j;nt. hu^*->;i^'j;v*, t -t^ji^*?- 30 

Jl^xX.O^'J^S, i?.7x-;P^^JP">UJl/ai, MJ 
[0 0 1 1] QttXtW^^ST. Ci~C e CD# 

[0 0 12] W1>, R 7 ~R l, ©Ci~Cio©7JM i Jl' 

StUTti, *^;uak x^g£, ^Btr;^ 7? A 
7 5^31, ^*->;Hk ^^;ua£, yx;uj£, x 

i2©7'J-;^tUTIi, 7i-JH> MJ;U£> 7x 

->;wat* i-y^)vm, v?*. v. c.-c 
i2©77^^itLTli, ^>>Ml^ 2-7xx;p 
x^S, i-7ir;HfJH, 3 -Xxxji^ntf 




tf&8¥4- 3 4 4 4 6 4 

6 

[0 0 13] Sfc, R 13 Si/R 14 ^n6g>IfS: 

-P (=0) R^R 1 *, -P (=0) (NR 17 R 1S ) 
2 j —PR 1 5 1 

(R is -R i4 tt, -en-ena^ic* 7^*^s, 7»j- 

^at, 7->JH, z/*7U7)\,*)v^ 7;m^^ai> 

[0 0 14] ft2<K Y#-OR 13 Xti-NR 14 2 (R 

13 fttf R 1 ' ti* 7^*;^ 7^ais^'>'JJW**^ 

-T) TTfcO. p#lXtt2^tfl:^«lH ft 2*, 
Y^-OHXti-NHj TfcSft^**, ffiS"r^)7JP 
3— ;k 7yJ^n'J ^ ->^/-Jk j?nny7>, 
^□D*X7^X ^0 0^X7 7^X1^X7*0 

ft2^, Y*i-OHXtt-NHj TfcD> p*«lXB2 
T&*ft-&ttl±, ft2<k Y^ny>gT-T*D, p 

a* i xis 2 T&$n*fc"&tt£m*$>#xtt;tn7 >^e x 

73»t-*E.bic«fcoT#£;:£rt*T«. ft2<K Y 

^□y>jRf?*t). p^ixtt2T^$n<5{t^ 

[0 0 1 5] £1 CDli&teXltt (J. Chem. So 
c. 9 1 11 (1 9 3 7^)) K«07jfe^#*lCL 
T, ft3 

[ft 3] 




(iC«f . MliHi > Al, Si. P, Ga, Gc, C 
d, Sc, Mg, SnXliZn^l, YW\nY>m 
^£^U pttY(DM^©te^ft*ait>-ro-2fiO«Eft 

a, b, c, ft^DT^sn-6^#aitt, -en 
yy-;nn, ^7 v /-";i-$a, *w/-)vm* <v^7 

^(C^niC. ifc2Cfc^T, fB^iaiR 1 , R* , 
R 3 XliR 1 ^^fSb^SR 1 , R 2 , R 3 XHR 4 6G 

ffi**i"*ftM*s*a*srtcj:ofl:2*r**n 

[0 0 16] ^2(DS^tJ, ft4 
[ft 4] 
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7 

Hfcs] 




NH 



iic^*7x>sa> 7?>®, en-;vsa, -fs^/- 

5, ft2*. M#Hi ©*£&, ffc^&tffcST^Sn' 1 
[0 0 1 7] *«Efci3V>Tffl^Sn3£*fi3tMMia: 

uth, flt±a C^ox^tf) 

mm. mn. ^^x tr^ = x 7;i/#nwb\ nt±: 

d^ftfcbifb© © Vi T t> «fc * ^ # « 

■ ^^KtOA^WtUTtt; ]fr?*7Jl^X IgG 
• I gA • I gM ■ IgD • i'gE^©^^D^'J 

-if, 7;^»J*X7 7^-W©»*** t *ff&*> 

X^U^K©A#^£UTlibNA. RNA, '^t 
UifX^^K, ^tf'JX^I/^K, ATP, C 
TP, GTP, TTP, UTP, dAtP, dCTP, 
dGTP, dTTP/dUTP, ddATP, ddCt 
P, ddGTP. ddTTP, 'ddUTP, '*5WW' 

mntvx\t. ^X77f'^ux ^x^r^x^ 

V7Vyvx -te^l^x Ji&IIMSjSfiW^ #xK 




(5) ftBB¥4-3444 64 

tetf^i=>A, tf^5>Bi, Bi, Be. Bn, 

= en. TJittn^ F tVT\**)vy * 

>m<oy\>T)Vl3ti't H, 7hnfcTX X=i#^5> 

X^>*£H >K-;P7^*n< h\ ;f7l/>£©^7 
+ /'J>7^*o-r KSWUfctfStu ift£*K<hLT 

[0 0 18] 
39'' »TS Sit 

[0 0 1 9] it2T&-$nz>it&m^ y?uis7-> 

•■> fcJt^Tfi&BM* (6 6 0'nm£CR HQ (0, 0) # 
•"• l*X^<**«i:ft«ft^:S*-r*C 6 6 0 nm 

■ A©iMB*J©#Wfc*Jflfc, M©*^tt*XIM 
[0 0 2 0] ' 

(1) {£2*, M#Zn, R l -R*^Vi-rti'bt:Kn + 
v^tf-jl^ A, B, c-BctSDifi^-rtih^y 

©fc^ffc^tt©-^ r '' ' • - ■ ■ 

XWi (J. Ch cm. S oc. , 9 1 lJi (1 9 3 

' R^R^t^rntit s*n+ ; >^;w^-jus. a; b, 

^' n-fnfc 1 > ^p^0-CY©^Wb^#I^^Uft:. 
[0 0 2 1] (2) 0>*-A«*S^U&^U^^W* 
• ^<t-©^ ' 
* ■fflfflCED-7*^7#7'5 ^Sffl^&gllDNA^ 
^gftiriO^^-fV^ (&' -GTTTCCCAGT 
CACGAC-3' ) S^fcELfc. ^Ufc^^-fV- 
©0>»fttt, 5 0mMKUX-»-(pH7. 6). 
10mMl{^^y7A. lOmMyftXWH 
Jk 3 mM ATP, Th -^^U^K^-f^-X^a 
til 00 y l©RlS«(fT3 7t; l^m^fiLTfTo 

5^ &. u>8Ht$nfc:/^^--tt, y^jt»ffl*^A* 
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(6) 

9 

ffiffltT«a«#*crTh^77>r- (HPLC) T# 

%.mr%&Z®Mfz. :k\Z> ^tl£2 5 OmMCDl, 2 
-y*7i/j.y> (pH6. 0), zuumM(/;xt^ 
-3 (3 -V^frT^J-fu\i)V, #;k#>M=F& 
^lOOmM^N-^fJKi^-'t (pH6. 0) 
£$tlfcl&m 1 0 0 m 1 *K 2 5 *CT-^fi LT 5 ' 

*si©$rry ->>(DU>tt«K:'j>#- cnh«- (c 

Hi)»-NH-] 
[0 0 2 2] (3) {£2** M#Zn. R l -R«AH»1" 

nt)ft7i/i, k. K mfttfniWfftfc.i* ^ 

* 7"7'f7-©^J6fi±lE (1) T£lSL,fcft 
£ftfc±E (2) T^ffcLfcS' *«y7yy>©'J> 

0. 2MeJith'J^WN« CpH9. 3) 
*Tii£U 2 5TCT-tt, IffmJCftflUfc©^, HP 
LCTfiUJ-r^^tlC^O, U>#-£:frLTft2«K 

A, B. C&tfD#V>mt>^7x>8k k, 

10 G 2 3] (4) DNA(DmSSB?lj£D^«f 

LTfk2^ M^Zn, R 1 ~-R< j&Hi-$*ttfc t H D+^> 
%)\,$-)\,& A. B, C&^D^t,rfnt)^7x> 
k, 1, mStfnsSfJum'bl, 3Efcp#0 TYO 

U~>m%^W^mU 6 5 0 nmfl)Jiji»fi©*| 

#l'-1f-£fclSLfcDNA->-£X>l*-T#*rL 
fc. ^-<D*S* t DNAC3 4 0&££T£9 9 96©fc& 

[0 0 24] ^36^2 




f$Bfl¥4-3 4 4 4 6 4 

10 

£ltt CJ. Chem. Soc, 9 1 II (1 93 
7 50 ] ^*©:S&£##iCLT, ft 2*, M*tH : , 
R : -R«*Himt)X^7*>M, A, B, CR^D 
»HiTnt>5-^7x>ai» k. U mfttfn^HiTnt) 

^te^L&7*7>TT-m ^ftSfflUT, 
E?iJ<0DNA£ft«rLfc*§*. DNA<7>3 8 0&g£T 

[0 0 2 5] 9^3 
^SJt CJ- Chem. Soc, 91 IS (193 

r 1 - r* An^rnt) 5 -a^tf+v-T'ai^txji^ 

^t. S^©ttXe*J©DNA£#tfLfc*t*, DNA 
(0 2 8 0£££T£9 9 
[0 0-2 6] £«W4 

5tft CJ. Chem. Soc, 9 1 II (193 
7m ) LT, ft 2*, M*fZn, 

R^R^Vi-rnfeS-AJ^+WtUU;^ A, 
B, CRLtDtf\,*?nb?*-)im, k, 1. mJkTfn 
tfU-fftb 1, ^^p^OTYO^^ft^-tl^^L 

T^<Dft^%^IS^Lfc7*5'<T-S^ ^nSfflti 

r, . kmokmmmoD n a sa*? t d n a 0 

[0 0 2 7] 
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